SHARE is a unique panel database of micro data on health, socioeconomic status and social and family networks covering most of the European Union and Israel. To date, SHARE has collected three panel waves (2004, 2006, 2010) of current living circumstances and retrospective life histories (2008, SHARELIFE); 6 additional waves are planned until 2024. The more than 150 000 interviews give a broad picture of life after the age of 50 years, measuring physical and mental health, economic and non-economic activities, income and wealth, transfers of time and money within and outside the family as well as life satisfaction and well-being. The data are available to the scientific community free of charge at www.shareproject.org after registration. SHARE is harmonized with the US Health and Retirement Study (HRS) and the English Longitudinal Study of Ageing (ELSA) and has become a role model for several ageing surveys worldwide. SHARE's scientific power is based on its panel design that grasps the dynamic character of the ageing process, its multidisciplinary approach that delivers the full picture of individual and societal ageing, and its cross-nationally ex-ante harmonized design that permits international comparisons of health, economic and social outcomes in Europe and the USA.
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Data resource basics
Population ageing is one of the great societal challenges of the 21st century. Beginning in the 1990s, this trend mostly affected wealthy countries but is coming up in poorer nations because of their declining fertility rates. According to Eurostat, the rate of older people (65 years and above) in Europe, in relation to persons in their working age, is expected to almost double from 17% in 2010 to 30% in 2060. 1 This is unparallelled in human history and poses big challenges to the welfare state. In 2060, for every one working person there will be one retired person.
In response to the European Commission's strong interest in obtaining scientific evidence on population ageing in its member states, SHARE was created as a longitudinal survey infrastructure by and for researchers from multiple disciplines. 2 Although its development started only in 2002, SHARE has already become one of the crucial pillars of the European Research Area. Since 2011, it has been the first ever European Research Infrastructure Consortium (ERIC), with a new legal status and many of the advantages of major international organizations, as well as a long-term perspective up to 2024. The ultimate goal is to provide high-quality micro-level panel data of economic, social and health factors that accompany and influence ageing processes at the individual and societal levels. In addition to its multidisciplinary and longitudinal nature, SHARE was set up to be a cross-national enterprise to enable researchers investigating how different European welfare state regimes moderate and mediate consequences and implications of population ageing. The data from people aged 50 years and over collected in 18 European countries and Israel are provided free of charge to the scientific community.
Two more features make SHARE a highly valuable source for genuine cross-cultural comparisons. First, SHARE is closely modelled after and constantly harmonized with its sister studies HRS in the USA and ELSA in the UK. This model has sparked and informed exciting new survey research on ageing all over the world, e.g. Japan (JSTAR), China (CHARLS), Brazil (ELSI), South Korea (KLOSA) and India (LASI), which puts SHARE into a truly global perspective. Second, and as opposed to these global sister surveys, SHARE in itself is a multi-national survey. The SHARE interview is ex-ante harmonized and all aspects of the data generation process, from sampling to translation, from fieldwork to data processing, have been conducted according to strict quality standards. Maintaining this ex-ante harmonization in spite of national differences and decentralized funding poses great scientific and governance challenges.
The remainder of this article is structured as follows. We will first document eligibility rules and survey participation before we introduce the panel and life history questionnaires as well as methodological innovations. Then we summarize main findings as well as the strengths and weaknesses of SHARE and lastly indicate where readers may find more information about the study.
Data resource area and population coverage
After four waves of SHARE, more than 150 000 interviews have been conducted with about 86 000 respondents aged 50 years and over and their (younger) partners in 19 countries (Austria, Belgium, Czech Republic, Denmark, Estonia, France, Germany, Greece, Hungary, Ireland, Israel, Italy, Netherlands, Poland, Portugal, Sweden, Slovenia, Spain and Switzerland; see Figure 1 ).
The SHARE target population consists of all persons born in 1954 or earlier in Wave 1 (2004/05), 1956 or earlier in Wave 2 (2005/06) and 1960 or earlier in Wave 4 (2010/11), who have their regular domicile in the respective SHARE country. A person is excluded if she or he is incarcerated, hospitalized or out of the country during the entire survey period, unable to speak the country's language(s) or has moved to an unknown address. In addition, current partners living in the household are interviewed regardless of their age. All SHARE respondents who were interviewed in any previous wave are part of the longitudinal sample. They are traced and reinterviewed if they moved within the country (for more information see the SHARE methodology volumes 3, 4, 5 ). SHARE is a multinational survey, which involves differences in sampling resources between countries. Consequently, sample frames are chosen in accordance with the best available frame resources in the country to achieve full probability sampling. Most SHARE countries have access to population registers. SHARE provides sampling design weights to compensate for unequal selection probabilities of the various sample units. Without such weights it is not possible to obtain unbiased estimators of population parameters of interest. Figure 2 gives an overview of the countries participating in each wave of SHARE and additionally shows the field times. Despite the complexity of the survey instrument and partially de-centralized funding, most countries managed to stick to the schedule of having a SHARE data collection every 2nd year. The major exceptions are the later fieldwork periods in Israel in Waves 1 and 2 and, due to funding problems, in Poland in Wave 4. Also, due to lack of sufficient funding following the economic crisis, Greece could not take part in the fourth wave, but will join again in coming waves. After merging the Irish SHARE study with TILDA, the Irish LongituDinal Study on Ageing, 6 there will be no stand-alone SHARE in Ireland after Wave 3. However, TILDA has taken over substantial parts of the SHARE questionnaire into their study.
Survey frequency
The gross samples for the initial wave in 2004 were locally drawn in each of the 12 participating countries. They have been based on sampling frames which acknowledged country-specific circumstances such as the availability of register information, need for screening, expected response rate, etc. This has resulted in more than 50 000 addresses overall. Response rates in the first wave, defined as the proportion of selected households including at least one eligible person from whom an interview was successfully obtained, were about 62% on average. In total 31 115 interviews were released. Existing variation in performance over countries was for the most part consistent with previously known patterns from other international surveys.
Cooperation at the individual level was only slightly lower than at the household level. Conditional on household participation an interview could, on average, be obtained from more than 85% of eligible household members.
In the second wave of SHARE, three new countries entered the study. Response rates for the new countries were on average very similar to Wave 1 (about 61%). Additionally, refreshment samples were drawn to increase net sample size and compensate for attrition in the longitudinal sample. Here, response rates were on average a little lower than in the first wave (54%). Individual retention with regard to the longitudinal part of the sample was about 73%. Starting in Wave 2, end-of-life interviews on deceased respondents were administered to relatives or other persons close to the deceased. In total, 34 415 Wave 2 interviews plus 533 end-of-life interviews (EOL) were released, including 18 742 longitudinal interviews. For the third wave, the SHARELIFE study, no additional households were sampled; 26 836 interviews and 1139 EOL interviews were conducted in panel households, including 1158 first interviews with new or previously non-cooperating spouses. The resulting individual retention rate was about 77%. In Wave 4, net sample size was substantially increased by including four new countries and drawing refreshment samples in most of the established countries. Altogether, 58 489 interviews, of which 21 566 were longitudinal, and 1110 EOL interviews were included in release 1. Based on preliminary calculations, response rates in the baseline (56%) and refresher samples (49%) were on average lower than in previous waves. Field Ɵme Figure 2 Country wave field time overview respect SHARE is no exception to the general decline in response rates in face-to-face surveys in Europe and worldwide. 7 The average retention rate was 81%. Figure 3 gives an overview of the released interviews by country, wave and sample. It shows the currently available data. Some more interviews were conducted in each country, which have not yet been successfully matched and are therefore not included. The bars in Figure 3 also distinguish between the regular SHARE interview and the EOL interviews.
Measures SHARE panel
Covering the key areas of life, namely health, socioeconomics and social networks, SHARE includes a great variety of information: health variables, physical measures and biomarkers, psychological variables, economic variables and social support variables as well as social network information. Whereas the regular waves of SHARE, including Waves 1, 2 and 4, deal with the respondents' current living conditions, Wave 3 (SHARELIFE) was conducted as a retrospective survey in order to collect information about the respondents' life histories.
The interviewers used computer-assisted personal interviewing (CAPI) to collect most of the data in all waves. In addition, self-administered questionnaires (drop-off) were handed out in Waves 1, 2 and 4 after completion of the CAPI. If a respondent died, EOL interviews were conducted face-to-face (CAPI) or by telephone (CATI) with a proxy, collecting the information regarding the respondent's last year of life. Proxy interviews were also used when respondents were not able to do an interview, for example for health reasons.
Even though SHARE is a panel survey with a core questionnaire stable over time, innovative research questions, physical measurements or modules have been incorporated in each wave. For example, in Wave 2, two physical measurements-peak flow and chair stand-were added (see next section for details). In Wave 4 a completely new module-the social networks module based on a name-generator approach-has been implemented to learn more about the social connectedness of respondents. Table 1 gives a short summary of panel questionnaire topics.
To assure an easy and fast entry into cross-national data and high convenience while working with the data, it is necessary that certain variables are readily provided, especially those that allow a valid comparison between countries, such as for example, the International Standard Classification of Education (ISCED). Besides internationally standardized variables, SHARE data sets provide further generated variables that ease or enhance working with SHARE data as well as different kinds of weights and multiple imputations (see the documentation at www.share-project.org/data-accessdocumentation/).
SHARELIFE retrospective life histories
In SHARELIFE, retrospective data with respect to childhood living circumstances, partners, children, accommodation, employment, socio-economic and health conditions as explicated in Table 2 were collected with the help of a 'Life History Calendar' similar to the one applied in ELSA. 8 The combination of the SHARELIFE with SHARE and ELSA data thus Physical measurements and biomarkers Until today, physical measurements and biomarkers were mostly taken in smaller, non-representative clinical studies. In the past 2 years more and more largescale surveys added physical measurements and biomarkers to their programme since standard health questions in surveys are often subject to the respondents' own interpretation (of the question), own evaluation or perception (of health status) and own knowledge (of health status). The value of subjective health measurements is undeniable, but some research questions require objective measurements. Biomarkers enable researchers to validate respondents' self-reports and therefore to study the amount and determinants of under-, over-, and misreporting in large-scale population surveys. 10 Biomarkers can help to understand the complex relationships between social status and health, and allow the identification of pre-disease pathways, since physiological processes are often below the individual's threshold of perception. From the first wave on, SHARE combined self-reports on health with physical performance measurements.
Dried blood spots have been collected in Germany during Wave 4. A full-scale collection of dried blood spots in all countries is planned for Wave 6. An overview over the health measures in SHARE can be found in Table 3 .
Linking survey and administrative data Survey data can cover a wide range of topics. However, the information provided by respondents is often incomplete or inaccurate. Administrative data, on the other hand, are much more complete and accurate since they are process-generated. The disadvantage of administrative data is that the information is limited to certain topics only. Linking survey data with administrative data is a way to combine the best of both worlds. SHARE thus cooperates with the German Pension Fund (DRV) and has linked the German survey data with administrative data held by the DRV in a pilot study in the third wave of SHARE. The administrative data consist of two parts: The first part is longitudinal and includes socio-demographic characteristics (such as age, sex, number and age of children and education) and detailed information about work history as well as all activities which generate public pension entitlements. Those data are implemented as a panel database beginning at age 14 years, which provides that information on a monthly basis. The second part is cross sectional and only available for retirees. Included is information on the calculation of pension benefits. The two data sets are updated every year. 11 The project of linking SHARE surveys with administrative data continues in Wave 5 and will be expanded to four additional SHARE countries, namely Austria, Estonia, The Netherlands and Sweden.
Data resource use
The unique key design features of SHARE-combining multidisciplinary and ex-ante harmonized crossnational comparability in a longitudinal settinghave sparked a vast range of multidisciplinary comparative research projects, with findings published in more than 800 articles to date (see www. share-project.org for a full list of publications and findings).
One very prominent topic of interest to epidemiologists is health inequalities which are more pronounced in the USA than across Europe, in terms of different health measures as well as all kinds of socioeconomic distinctions. [12] [13] [14] [15] [16] However, the odds of successful ageing also vary considerably within and 18 Cognitive ageing is one specific aspect studied intensely here, 19 which seems to be closely linked to (early) retirement: People who leave the labour force experience higher cognitive decline than their counterparts 20, 21 -a fact that has been called 'mental retirement' 22 and appears to be related to the stimulation at the workplace and its anchoring function for social exchange. 23 Furthermore, family care and support are important indicators for active and healthy ageing. Even though family members seem to be close all over Europe, 24, 25 there are distinct differences between the countries. The more employees in social services and the higher social expenditures (percentage of the Gross Domestic Product), the more likely parents and children support each other on a day-today basis. 26, 27 The 'historical laboratory' character of the SHARE is exploited in many studies on the effects of welfare state policies on health, socio-economic status and well-being after the age 50 years, partially explaining the stunning North-South gradients in many dimensions. Examples of policies range from health insurance coverage to maternity leave and early retirement and disability insurance. Density of medical doctors appears to improve health across European regions; 28 generous maternity leave appears to be a two-sided sword, often reducing mothers' retirement income; 29 the uptake of early retirement and disability benefits appears to be related to incentives created by the national insurance systems much more than to individual health and age. 30 A recent strand of publications looks into the influences of early life conditions and life-course events on well-being in old age, based on the SHARELIFE data. Early life circumstances such as childhood health and socio-economic status matter until old age-in terms of socio-economics, health and life satisfaction. 31 Examples are spells of unemployment which leave scars even decades later, 32, 33 and-particularly striking-the tremendously negative effects of World War II and its associated persecutions on health, well-being and income of today's survivors. [34] [35] [36] New Wave 4 data are now used to disentangle the influences of the economic crisis on healthy ageing and intergenerational solidarity in different European countries, showing negative effects of the crisis on old age well-being as well as the pronounced links between personal social networks and all different aspects of life in old age. 37 
Strengths and weaknesses
Until now, SHARE has constantly added countries and (refresher) respondents. Due to generally decreasing survey participation rates and the economic crisis, new challenges have emerged: concerns about SHARE are the relatively low response rates and moderate levels of attrition, though in comparison with other European and recent US survey studies, the overall response rate of SHARE is quite high. 38 Still, the magnitude of unit nonresponse and panel attrition may potentially generate sample selection bias, limiting the representativeness of the database and the generalizability of results. This is particularly a problem when using SHARE to inform public health and social policy. SHARE's main strategy to cope with potential selection bias generated by unit nonresponse and panel attrition is the provision of ex-post calibrated weights following the procedure of Deville and Särndal. 39 Under certain assumptions about the missing data process, these weights may help reduce the potential selectivity bias. However, depending on the purpose of the analysis, users have to decide whether calibrated weights provided in the public release of the SHARE data are enough to compensate for potential bias. 40 Subgroup analyses of response behaviour by sex and age (i.e. information known from the sampling frame) have revealed only small differences in the patterns of initial survey participation 41 as well as panel retention. 42 Additionally, analyses of data obtained from a doorstep questionnaire survey, administered on refusing respondents from the German Wave 4 sample, have also shown little evidence for nonresponse bias with regard to health status, occupational status or household composition. 43 Acquiring central funding and enforcing a strictly harmonized schedule and procedures as well as extensive panel care measures (such as interviewer and respondent incentives) are of everincreasing importance to ensure the sustainability of the survey all over Continental Europe.
Due to their cross-national and multidisciplinary nature, the SHARE data are much more complex than conventional survey data. This already holds for the first cross-section in 2004. With the start of the panel dimension and retrospective life histories collected in SHARELIFE, the complexity of the data increased substantially. Innovations such as biomarkers and linkage, harmonization with other data sets worldwide and different respondent types (e.g. financial, family, household, proxy respondents, see above) present a major challenge to users in terms of meaningful data preparation and analysis. The SHARE team minimizes these challenges by extensive data cleaning, provision of generated variables, a comprehensive documentation and intensive user support, by e-mail and in-person training (details see next section). As the number of registered users (more than 2900 to date) and publications are steadily increasing, training and documentation measures are essential tasks to which the SHARE team dedicates more and more resources (see below). Moreover, a special training data set for new users is in preparation and will be published soon.
Most of SHARE's weaknesses thus come from its actual strengths. If the complex interrelations between different life domains, between individual, family and social networks and state over time and across the entire life-course are under study, the information needed to disentangle has to be complex by nature. The broad range of individual, household and social network information from vast ranges of contexts with different cultures, histories and policies over time makes the SHARE data extremely valuable and a stand-alone example in the world of social science surveys.
Data resource access
Data collected and generated in the SHARE projects are available free of charge for scientific research without any restrictions to specific research purposes. Following the completion of data cleaning, processing and the generation of weights, imputations and generated variable modules by the country and area teams and the coordination team at the Munich Center for the Economics of Aging, the scientific release versions of the data are most easily accessible from the CentERdata archive.
As of November 2012, data from the first three longitudinal Waves 1, 2 and 4 and the retrospective SHARELIFE life history data (Wave 3) are available. To obtain a login and password for the data download, researchers have to submit a short form that is available on the SHARE website (www.share-project.org/ fileadmin/pdf_documentation/SHARE_Data_Statement. pdf). SHARE checks the scientific affiliation of the applicant and provides the login details within a few days. These stay valid for all further releases of SHARE data as long as the scientific affiliation indicated at registration does not change. Registered users are regularly informed about new releases and developments via user alerts and newsletters. To get access to the administrative data of the German Pension Fund which can be linked to the SHARE survey data, researchers have to submit an additional form that is also available at the SHARE website (www.shareproject.org/data-access-documentation/record-linkage. html). After a successful registration the data will be provided on a CD free of charge.
For a general overview, the 'SHARE First Results' and 'Methodology' volumes are very helpful. [44] [45] [46] [47] [48] [49] [50] Recent methodological innovations and add-ons are presented in the SHARE working paper series on the website:
http://www.share-project.org/publications/ workingpapers0.html. The SHARE Release Guides to the SHARE panel waves and to SHARELIFE document the different data sets, including weights, imputations and generated variable modules. To document longitudinal and country specifics, a web-based item correspondence tool was developed: http://www.share-project.org/data-access-documentation/documentation0/country-wave-specifics.html. In addition, the central coordination team and the country teams allocate substantial resources to answer specific user questions directly and to organize user conferences. All mentioned publications, documents and further information can be accessed on the SHARE website via www.share-project.org, or through e-mail to info@share-project.org.
Funding
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KEY MESSAGES
As a result of their harmonization, the SHARE data and their international sister studies encompass a worldwide 'historical laboratory' to assess the effects of different policies on health, socio-economic status and well-being after the age of 50 years.
To date, more than 800 SHARE-based publications assess the chances and challenges of individual and societal ageing by exploiting the links between health, economic and social conditions over the life course observable in SHARE.
THE SHARE SURVEY Among the key findings is a European North-South gradient in many more dimensions than previously documented. In addition to the well-known income gradient, the health and well-being differences between North and South contradict mortality data and folklore about healthy Mediterranean life style. SHARE has sparked an entire new area of research by revealing a strong correlation between early retirement and the loss of cognitive abilities, social contacts and well-being.
Equally impressive are findings that the large international differences in the uptake of early retirement and disability benefits are much more strongly correlated with economic incentives than with health and age.
